INTRODUCTION
The fact that the concentrations of the serum proteins in fetal, maternal, and normal blood are different has been known for some time. The results of recent investigations (1 to 3) are summarized in Table I . Although the values Finally, maternal blocds, taken during the later stages of pregnancy or at term, tend to have a concentration of total serum protein that is not very different from the normal values but in which the albumin-globulin ratio is low. In obtaining these results, the solubility of albumin, globulin, and fibrinogen in aqueous salt solutions was used for the separation of these plasma fractions. This method does not distinguish.between the antibody globulins and the immunologically inactive globulins. In view of the evidence (4) as to the considerable immunity possessed by the new-born infant, it appeared that it would be of interest to obtain this additional information. Electrophoresis by the Tiselius procedure (5) affords a new and effective method for the analysis of serum or plasma and permits the separation of plasma globulin into at least four electrophoretically distinguishable components exclusive of fibrinogen (6) . While there is no reason to think that the y globulin of Tiselius consists wholly of immune bodies, there is much evidence (7) that these bodies are y globulins. It is the purpose of this paper to report the results of the electrophoretic analyses of ten pairs of plasmas, or sera, taken from the placenta and the mother at the time of child birth and to compare the values thus obtained with each other and with those for normal adults (8).
EXPERIMENTAL
As described elsewhere (9), uncontaminated fetal blood was drawn from the cord immediately after the birth of the child, prior to the expulsion of the placenta. Blood from a vein in the anticubital fossa of the mother was taken, with a minimum of stasis, about one hour after delivery. We have not studied the changes in the plasma due to loss of blood on delivery or to the anesthesia. These changes probably cause slight alterations in the concentration of total plasma protein but not in the relative proportions of the different components.
In the case of plasma, 10 ml. of 2.5 per cent sodium citrate in physiological saline was used as anticoagulant for each 100 ml. of blood. The plasma, or serum, was separated, shipped frozen in dry ice from Baltimore to New York, and stored at 00 C. until analyzed. During storage, a small amount of precipitate, presumably a fibrin clot, formed in the plasma samples, and was removed by centrifugation prior to electrophoresis. The electro-46 phoresis procedure has, for the most part, been adequately described elsewhere (6) . The following routine details of manipulation have not, however, hitherto been published.
A buffer solution, 0.1 N in sodium diethyl barbiturate and 0.02 N in the free acid, has been shown to be a satisfactory solvent for the electrophoretic analysis of the human plasma proteins and was used exclusively throughout this research. Two liters of this buffer were prepared for each analysis by adding 44.18 grains of U.S.P. "Barbital," 100 ml. of carbonate-free 2 N sodium hydroxide, and 1500 ml. of water to a 2 liter volumetric flask, heating until the acid was dissolved, cooling to 200, and filling to the mark with water. This buffer solution has a pH of 8.64 at 20°and 8.78 at 100, a value of 4.00 being taken as the pH of 0.05 molar potassium acid phthalate at both temperatures. The specific conductance at 00 is 0.00302 mhos. and the refractive index increment, also at 00 and for a wavelength, X, of 5780 A., is 0.00460. Eight ml. of this solution were added to 7 ml. of citrated plasma, or 9 ml. to 6 ml. of serum, in a bag made of 84" Visking tubing and the latter tied and suspended in 250 ml. of the buffer solution in a footed cylinder. After The patterns of a maternal plasma and the corresponding fetal plasma are shown in Figures  1 and 2 , respectively. These patterns were obtained from that side of the U-shaped electrophoresis channel in which the boundaries were rising. The pattems-of both the rising and descending boundaries, obtained during the electrolysis of maternal plasma 1 of this paper, have already been published, Figure 6 of Reference 6, in connection with a study of the effect of the buffer solution upon the analysis of human material. In the present research, both patterns have been used in the analyses, as will now be described.
Tracings of the patterns, enlarged 2.5 diameters, are made and the area due to a component i, as defined by Tiselius and Kabat (7), determined with the aid of a planimeter. This area is designated as A id if the boundary is descending, Ai if it is rising. The total area, Ag, of the pattern from one side of the channel should be the same as that from the other side since this area is proportional to the integral, jP (dn/dh)dh, whose limits, the refractive indices of the protein solution, np, and the buffer solution, nB, are the same for both channels. The relation is f"np (dn/dh)dh = -np-n = A t/abGE,Egr (1) in which h = height in the channel a = cell thickness = 2.50 cm. b = optical distance from cell to schlieren diaphragm = 183 cm. G = ratio of plate to diaphragm travel = 3.00
1 If the wavelength of the light is varied during a series of analyses, correction should be made for the effect of this variation upon the specific refractions of the plasma proteins. With the aid of the schlieren scanning camera, a 60°hollow prism cell (11) , and a G.E. special spectrum mercury-admium lamp of the H4 type, we have measured the dispersion of plasma in the diethyl barbiturate buffer at 00 C. If the specific refractive increment, k, is taken as 0.00186 for X = 5780, then k4360 = 0.00196, ksos& = 0.00190, k5&4*0= 0.00187, and k,438 = 0.00183. (12) , the plasma is thereby diluted by a factor of (63.7 + 10)/63.7 since 10 ml. of anticoagulant were used for each 100 ml. of blood. Moreover, the citrate solution is hypertonic and causes a contraction of the red cells, the accompanying transfer of water from the red cells to the plasma causing an additional dilution of the latter. If sodium and potassium citrates are assumed to have the same molar tonicity, interpolation from the data of Heller and Paul (13) The specific refraction, k, is defined by equation 2. In addition to its dependence on the temperature, the wavelength, and the type of protein, k also varies with the nature of the buffer electrolytes due to the unequal distribution of the buffer ions between the two solutions when the latter are in a Donnan equilibrium (14) . Moreover, owing to the presence of nitrogen-free constituents, such as lipids and carbohydrates, in many of the plasma proteins, a dry-weight determination of p, equation 2, yields a smaller value for k than a determination of protein nitrogen if the latter is multiplied by the conventional factor of 6.25. In this research, we have assumed the specific refractions of all of the plasma proteins to be the same and equal to 0.00186 at 00 and for X = 5780. From a consideration of the additivity of atomic refractions, it is probable that the specific refraction of a lipid-or carbohydrate-containing protein is but slightly less, on a dry-weight basis, than one for which the nitrogen factor is 6.25. The data of 
DISCUSSION
Of especial interest in connection with infant immunity is the distribution of the maternaI and fetal globulins. A comparison of the conventional albumin-globulin ratio, PA/PG,2 with the ratio, Py/PG, of y to total globulin serves to emphasize the differences between the two types of material. Values of these ratios are recorded in Tables VI and VII , respectively, for each of the 10 pairs of plasmas or sera. Without exception, the albumin-globulin ratio is higher for a fetal than for the corresponding maternal sample. This confirms the observations of previous workers that, relative to maternal serum, the fetal material is rich in albumin and poor in total globulin. The electrophoretic method yields the additional information that the concentration distribution of the individual globulins is quite different in the two types of material. Although poor in total globulin, the fetal samples are relatively rich in the presumably antibody-containing y globulin, the fetal values of P,/PG, 2 Although there is some evidence (15) that the solubility of the a, component corresponds to that of an albumin, it has been classified here as a globulin. When this component was first reported (6), the author did not state explicitly that it was a globulin but the terminology he suggested implied that he considered it to belong in this class of proteins. This was the result of the observation that al was absent from a preparation of human serum albumin that still contained traces of a2 and globulin.
high degree of immunity possessed by the newborn infant.
These relationships are illustrated graphically in Figure 3 in which tracings of Figures 1 and 2 have been superimposed, the maternal and fetal patterns being indicated by the full and dashed lines, respectively. We have also noted that in the electrolysis of a fetal sample it is always the 'y globulin peak that first separates from the initial boundary whereas with a maternal sample the first to separate is that due to , globulin. Even the absolute concentration of a fetal 'y globulin tends to be somewhat above that of the corresponding maternal sample, in spite of the relatively low concentration of total globulin in the fetal material. It will be noted, however, that the marked differences between the fetal and maternal values of P7,/PG, The experimental procedure employed in that report was similar to that used in this research except that the relative concentrations were computed only from the pattern areas, the concentration of total protein being obtained from nitrogen determinations. These relative concentrations are, therefore, comparable with ours and are given, after conversion to a serum basis, in Table VIII , which also includes the fetal and It has been shown (17) that a large proportion of the serum lipids is carried by the a2 and , globulins. These components occur in increasing amounts in the fetal, normal, and maternal samples and thus pArallel, roughly, the lipid content of these materials. This is illustrated by the data of Table X, the total lipid and 
